SUMMARY To achieve optimum staining and reproducible counts of plasma cells in paraffin embedded tissue with the immunoperoxidase technique we have found it essential to obtain a plateau count by titration of antisera for each specimen. This modification was used to study IgA, IgM, IgE, and IgG plasma cells in rectal biopsies from 20 controls, 20 patients with ulcerative proctocolitis, 20 with Crohn's colitis, 20 with non-specific proctitis, 15 with bacterial colitis, and seven with Crohn's disease but no apparent large bowel involvement. Counts were correlated with the characteristic histological features of inflammatory bowel disease. In controls the ratio of the mean counts for IgA, IgM, IgE, and IgG plasma cells was 8:3:3:1. All types of plasma cells were very significantly increased in the patients with ulcerative proctocolitis, Crohn's colitis, and non-specific proctitis and counts correlated with the severity of inflammation. There was no significant difference between the counts in these three groups. All counts tended to be higher in bacterial colitis than in controls, the difference being significant for IgA and IgE. When matched for severity of inflammation there was no significant difference between the counts in bacterial colitis and inflammatory bowel disease. The counts in patients with Crohn's disease but no large bowel involvement were not significantly different from controls. These results suggest that changes in plasma cell counts in inflammatory bowel disease are a non-specific reponse to mucosal damage, possibly by a luminal irritant, and do not differentiate the type of inflammatory bowel disease.
Ulcerative proctocolitis and Crohn's colitis are common diseases of unknown aetiology in which imunological mechanisms play a part. The differentiation of these two conditions, although often very difficult, is of practical importance in relation to both medical and surgical treatment. Non-specific proctitis is usually considered a mild variant of ulcerative proctocolitis but there are a number of differences,l which suggest they might be separate conditions. Changes in the total and differential rectal mucosal plasma cell counts In view of these considerations we felt it important to reinvestigate plasma cell counts in inflammatory bowel disease using larger numbers of patients and controls, an immunoperoxidase technique in which each specimen is individually titrated with antiserum, and relating the results to the severity of inflammation. In addition, we thought it important to look at patients with a known cause for colitis -that is, patients with a bacterial colitis -and also to look at patients with Crohn's disease but no apparent large bowel involvement especially as another study of Crohn's disease has shown changes in total plasma cells in apparently uninvolved mucosa.13
Methods

PATIENTS
Control group Twenty patients with diarrhoea, eight men, 12 women; mean age 38 years, who after investigation were considered to have the irritable bowel syndrome and had no sign of organic gastrointestinal disease. Ulcerative proctocolitis group Twenty patients with diarrhoea, nine men, 11 women; mean age 44 years, all of whom had sigmoidoscopic appearances typical of ulcerative proctocolitis and a barium enema showing colonic involvement above the sigmoid colon. In 15 patients disease was apparently confined to the left side of the colon and in five it extended into the right side. The mean duration of disease was four years. Sixteen were taking sulphasalazine and none was taking steroids at the time of biopsy. Non-specific proctitis group Twenty patients with diarrhoea, 10 men, 10 women; mean age 38 years, all of whom had typical sigmoidoscopic appearances of proctitis. There was either an upper limit of disease seen at rigid sigmoidoscopy or no evidence of colonic disease on barium enema. The mean duration of disease was four years. Fourteen were taking sulphasalazine and none was taking steroids at the time of biopsy. Crohn's colitis group Twenty patients with diarrhoea, 13 men and seven women; mean age 40 years. The diagnosis of Crohn's disease was based mainly upon the presence of radiological evidence of small bowel disease in nine patients, discontinuous disease in one patient, typical endoscopic appearances in three patients, examination of resected colon in four patients, and typical conventional histology on rectal biopsy in three patients. The mean duration of disease was four years. Eleven were taking sulphasalazine and none was taking steroids at the time of biopsy. Bacterial colitis group Fifteen patients with an acute diarrhoeal illness, seven men, eight women; mean age 45 years. In eight the diarrhoea was closely associated with antibiotic therapy and four of these had a positive stool culture for Clostridium difficile. Three had Salmonellosis, three had a campylobacter infection, and one had yersinia enterocolitis.
Small bowel Crohn's group Eight patients, five men, three women; mean age 36 years, with radiological evidence of small bowel Crohn's disease and no evidence of disease of the colon or rectum on sigmoidoscopy and barium enema. None was taking sulphasalazine or steroids at the time of biopsy.
STAINING TECHNIQUES
Rectal biopsies were taken during the course of routine management using Brock's biopsy forceps. They were immediately placed in formalin and the fixed specimens were embedded into paraplast. Tissue sections were cut at 1 ,u thickness perpendicular to the luminal surface, mounted on glass slides and dried overnight at 37°C. Sections were stained for IgA, IgM, IgE, and IgG by the PAP immunoperoxidase technique14 after initial trypsinisation,15 and counterstained with Harris haematoxylin for the morphometric study. Rabbit anti-human immunoglobulin heavy chain antisera, together with swine anti-rabbit antiserum, and peroxidase-rabbit antiperoxidase complex were obtained from Dakopatts. Specificity of the primary antisera was confirmed by immunoelectrophoresis and by testing against human monoclonal myeloma cases. Particular care was taken to standardise the anti-IgE antiserum using positive and negative substrates in view of the reported high incidence of cross reactivity with IgA. 16 We used a single batch of anti-IgE antiserum for the whole study and no cross reactivity was detected with this batch on control sections. Titration of primary antisera in the range 1: 50 to 1: 32 000 showed that at high dilutions the count of immunoglobulin containing cells fell with decreasing titre. In the intermediate range consistent cell counts could be shown graphically to lie on a plateau. At high concentration non-specific staining made identification of cellular imunoglobulin very inaccurate. For these reasons cell counts were made within the plateau range. This was found to vary from case to case and the titration was therefore performed for each case to obtain plateau count.
MEASUREMENTS
Measurements and cell counts on the immunoper-oxidase stained sections were carried out using a MOPPET image analyser. An image of the stained sections was projected at standard magnification on to the digitising tablet by a Leitz Neopromar projection microscope. The MOP stylus was fitted with a ball point pen to provide a permanent record of the field examined. Four contiguous, nonoverlapping fields were examined on each section. A field was defined as the area between the mucosal surface and muscularis mucosae bounded by two lines perpendicular to the mucosal surface and muscularis mucosae. The following three measurements were made on each field: (1) mean mucosal length -the mean of the length of the muscularis mucosae and the length of the mucosal surface which gives an accurate measure of the true mucosal length, allowing for specimen curvature during preparation;'7 (2) area of lamina propria; and (3) immunoglobulin-containing cell counts. A micrometer slide was used to convert area and length measurements on the projected image into absolute measurement. For each section cell counts were expressed as cells/mm mean mucosal length and as cells/mm2 lamina propria area. All measurements and processing were performed blind on randomised specimens to minimise experimental and observer bias. Haematoxylin and eosin stained sections from each specimen in all groups with rectal disease were graded histopathologically on a score 0, 1, 2, 3 for each of the 10 following pathological featuresulceration, epithelial polymorphonuclear cells, crypt abscesses, lamina propria polymorphonuclear cells, lamina propria chronic inflammatory cells, granulomata, submucosal involvement, lymphoid follicles, patchiness, and architectural distortion.
STATISTICAL METHODS
Immunoglobulin-containing cell counts in each disease group were compared with those of the control group and each other group using the Student's t test with Bessel's correction for small samples and, for IgG and IgM, log transformation. Linear regression analysis of cell numbers per field against both area and length of that field was performed, and for counts of each immunoglobulin-containing cell type against each other in each of the disease groups and the control group.
Linear regression analysis was also performed for the counts of each immunoglobulin-containing cell type against each of the 10 histological features in the pooled diseases groups.
Results
The results were similar whether the counts were expressed as cells per mm2 of lamina propria or per mm mucosal length. Linear regression analysis of cell numbers in each field against both area and length of that field, however, suggested that cells per mm mucosal length is the more representative expression. Therefore, for convenience, only the results expressed as cells per mm mucosal length will be presented. The plasma cell counts are shown in Figs 1-4 . The ratio of the mean counts for IgA, IgM, IgE, and IgG plasma cells in the control group was 8:3:3:1 respectively and the upper limits of the normal ranges (mean + 2 SD of the control group) were 398, 188, 170, and 143 per mm respectively. All types of plasma cells were very significantly increased compared with controls in the ulcerative proctocolitis group, the non-specific proctitis group, and the Crohn's colitis group (p<0.001 for all types of plasma cells except IgM in the proctitis group where p<0.005) and there was no significant difference between these groups. There was no correlation between the use of sulphasalazine and the plasma cell counts. There was a positive correlation between all plasma cell counts, especially IgG, and the overall severity of inflam- mation. There were also correlations between individual histological features and the plasma cell counts as shown in the 
